





















LL ([6]) $\mathbb{K}$ Kac $\alpha$ $A$ $\mathbb{K}$ ( ) .
$N\mapsto A(N):=\{a\in A:\alpha(a)\in A\otimes N\}$




$A$ . $A^{\alpha}$ $\alpha$ i.e., $A^{\alpha}:=\{a\in A:\alpha(a)=a\otimes 1\}$
Aut(A/A’) $:=$ { $\theta\in \mathrm{A}\mathrm{u}\mathrm{t}$ $(A)$ :\mbox{\boldmath $\theta$}|4 $=id$}
$A$ . $A$ $D$ $\alpha(D)\subseteq D\otimes M$
$\alpha$- . $A$ $D$ ( $A$ )
(1) $a,$ $b\in D$ $b^{*}a\in \mathrm{C}$ ;
(2) $a\in A\backslash \{0\}$ $aD\neq\{0\}$
.
L2. ([8]) $A^{\alpha}$ infinite . Aut $(A/A^{\alpha})$ $\theta$ $A$ \mbox{\boldmath $\alpha$}-
$v(\theta)$
$\overline{M}’$ :
(1) $\hat{\delta}’(v(\theta))=v(\theta)\otimes v(\theta)$ ( $\hat{\delta}’$ Kac $\hat{\mathbb{K}}’$ );
(2) $A’\subseteq A$ $A^{\theta}$ ILP- $\mathbb{K}$ $N(\theta)$




. 12 (1) v( Kac $\hat{\mathrm{K}}’$ intrinsic group .
Kac intmsic group $\mathrm{A}\mathrm{d}$ . (Pontrjagin) dual





$\mathrm{K}=(M, \delta, R, h)$ Kac $\alpha:Aarrow A\otimes M$ $\mathrm{K}$ $A$
(i) $A\cap(A^{\alpha})’=\mathrm{C}$ ;
(ii) span $\{(id\otimes\omega)(\alpha(a)) : a\in A, \omega\in M_{*}\}$ $A$ $\sigma$-strong*
$\mathrm{K}$ . ( : (ii) $An_{\alpha}\mathrm{K}$
)
21. $\theta$ Aut(A/A\mbox{\boldmath $\alpha$}) .
(1) Kac $\hat{\mathrm{K}}’$ intrinsic group $G(\hat{\mathrm{K}}’)$ ( ) $v(\theta)$ $\beta_{\theta}:=\mathrm{A}\mathrm{d}$ v( $M$
$(id_{A}\otimes\beta_{\theta})\circ\alpha=\alpha\circ\theta$
.
(2) $A^{\alpha}\subseteq A$ $A^{\theta}$ ILP- $\mathrm{K}$ $N(\theta)$ $N(\theta)=M^{\beta_{\theta}}$
.
$A^{\theta}=\{x\in A:\alpha(x)\in A\otimes M^{\beta_{\theta}}\}$
.
. 12 $A^{\alpha}$ $\theta$ \mbox{\boldmath $\alpha$}-
.
22. Aut(A/A\mbox{\boldmath $\alpha$}) the intrinsic group $G(\hat{\mathrm{K}}’)$ .
$M$ $\beta$
$(id_{M}\otimes\beta)\circ\delta=\delta\circ\beta$
$\mathcal{G}$ . [2] $G(\hat{\mathrm{K}}’)$
$v\in G(\hat{\mathrm{K}}’)\mapsto \mathrm{A}\mathrm{d}v\in \mathcal{G}$
$\mathcal{G}$ . $\mathcal{G}$ $M^{\mathcal{G}}$ $\mathrm{K}$ .
23. $\Gamma:=\mathrm{A}\mathrm{u}\mathrm{t}(A/A^{\alpha})$ . $M^{\mathcal{G}}$ $A^{\Gamma}$
.
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. $P$ von Neumann $Q$ von Neumann .
(1) $P$ $u$ $uQu^{*}=Q$ $Q$ $P$ .
$N(Q)$ .
(2) $N(Q)”=P$ $Q$ $P$ .
(3) $P$ von Neumann $D$ $P$ $D$ $P$
.
(4) $Q\subseteq P$ $Q,$ $P$
von Neumann .
$\alpha$ opposite Kac $\mathrm{K}^{\sigma}$ $A’$ $\alpha’$ . $\alpha’$
. $U(A^{\alpha})$ $A^{\alpha}$ $N(A^{\alpha})/U(A’)$ Aut(A’ $x,\prime \mathrm{K}^{\sigma}/A’$ )
. Kac $\mathrm{K}$ .
24. $N(A’)”$ $\mathrm{K}$ von Neumann
Kac $G(\mathrm{K})’’$ .
$N(A’)”=\{a\in A:\alpha(a)\in A\otimes G(\mathrm{K})’’\}$ .
2.5. :
(1) $\mathrm{K}$ ;
(2) $A$’ $A$ .
$A$ AFD $II_{1}$ , :
(3) $A^{\alpha}\subseteq A$ .
[7] .
26. ([7, Theorem 3.4]) $\mathrm{K}$ $A$ AFD $II_{1}$ . $\alpha$
$G$ $A$ . $A’\subseteq A$
$G$ .
. [1] 25 $.1\backslash I$‘ .
(1) 25 (2), (3) $A$ AFD $II_{\infty}$ . AFD $II$
$A$ 25 .
(2) 25 (3) (2)( (3) (1)) $A$ .
( $A$ AFD ) .
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